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(54) Antenna support structure 

(57) According to the present invention an antenna 
support structure for at least three directional antenna 
sub-systems provided, wherein the antenna sub-sys- 
tems can be preferably planar antenna arrays. The 
antenna support structure (1) comprises at least four 
panels (3, 4) adapted to support respectively one of the 
antenna sub-systems (2). The panels (3, 4) include a 
main panel (3) and at least three secondary panels (4) 
respectively adjacent to the main panel (3). The sec- 



ondary panels (4) can be respectively attached by hinge 
means (5) to the main panel (3). Therefore the second- 
ary panels (4) can be individually adjusted in a predeter- 
mined angle to the main panel (3). The antenna support 
structure according to the present invention can be par- 
ticularly used in combination with wide-band printed 
dipole antennas for micro-wave and millimeter-wave 
applications. 




Fig. 4 
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i Description 

[0001] The present application relates to an antenna 
support structure particularly for in-door applications as 
well as to a wireless indoor communication system s 
using such an antenna support structure. 
[0002] Wireless indoor communication systems 
according to the state of the art usual use omnidirec- 
tional antennas, which are not well suited in the case of 
communication between different floors, and which are 10 
radiating electromagnetic power in all directions. There- 
fore a part of the radiated electromagnetic power gets 
always lost, produced multipath effects and interferes 
with other independent communication systems in the 
neighborhood. is 
[0003] However, the use of high frequencies for in- 
door communication systems represents an attractive 
solution for wireless in-door communication. The user 
requirements for in-door applications are still growing 
due to the availability of data and digital video services. 20 
The availability of larger bandwidths of data and digital 
video services. The availability of larger bandwidths at 
frequency higher than 1GHz offers a high data rate 
applications. Frequency bands of 2,4 GHz, 5 to 6 GHz, 
24 GHz, 1 7 GHz, 1 9 GHz, 40 GHz, and 60 GHz among 25 
others are considered throughout the world as to be a 
possible carrier for modulated transmission signals. 
[0004] The propagation in in-door environments is 
usually divided in two groups: light of sight (LOS) com- 
munication and non-light of sight (NLOS) communica- 30 
tion. The frequencies above 10 GHz are usually 
considered to be more suitable for LOS communication 
because of the higher physical attenuation (propagation 
properties) of the higher carrier frequencies. 
[0005] The critical components of high frequency sys- 35 
terns are the antennas. They can significantly increase 
of decrease the performance of the entire in-door com- 
munication system. In the case of higher frequency 
(higher than 10 GHz) the number of antenna radiation 
sub-elements can be larger so that theoretically multi- ao 
element arrays can be applied, wherein classic phased 
arrays, adaptive antennas or smart antennas can be 
used. At lower frequencies the number of the applied 
antenna elements has to be decreased due to the larger 
geometrical size of the radiation elements. A typical as 
working scenario wthin one cell in the case of NLOS 
communication includes communication between differ- 
ent rooms which can also be a different floor levels, as it 
is shown in figure 1 . 

[0006] In figure 1 the reference number 1 0 designates so 
one cell of a wireless in-door communication system. In 
every room of the different floors at least one mobile 
portable terminal 1 1 is placed. The four rooms shown in 
figure 1 are belonging to the same wireless in-door cell, 
which can be for example a private network. To enable ss 
the terminal 1 1 in room 1 to communicate with the other 
mobile or portable terminals 1 1 in respectively the other 
rooms, the antenna loops (beams) 12 of the antenna 



system associated with the terminal in room 1 has to be 
directed in all of the directions respectively to the other 
mobile or portable terminals 1 1 in the other rooms. 

[0007] According to the scenario as shown in figure 1 
it is very likely that communication between different 
floors can have a big importance, particularly if the used 
frequency is below 10 GHz. The scenario in figure 1 can 
represent a local high data rate communication system. 
Due to the very complex propagation properties in the 
NLOS working case in due to the relatively large wall 
attenuation and limited transmission power, the proper 
choice of the antenna system has an crucial impor- 
tance, particularly if so-called ISM (Industrial, Scientific, 
Medical) bands with restricted transmission power are 
considered. Resulting from a simple theoretical consid- 
eration it follows that an antenna gain of 7 to 12 dB 
(printed antennas, 1 or 2 couples of printed radiation 
elements) instead of the antenna gain of 0-1 dB (classic 
monopole metal like antennas) can significantly improve 
the quality of the communication of the wireless in-door 
communication system, and allow a larger back-off of 
the transmitter, which is necessary if specific modula- 
tion schemes like OFDM or other spread spectrum 
modulation schemes are used. 
[0008] Thereby one problem is how to direct the in- 
door antenna system to the directions such as to have 
the maximum system gain. The approach of using elec- 
trically scanned antennas is theoretically very attractive, 
however, in practice this approach can not provide for 
optimum solution for an in-door use as a lot of radiation 
elements are needed for a good scanning. However, in 
in-door use there might not be enough place consider- 
ing the used wavelength. Furthermore such electrically 
scanned antennas according to the state of the art are 
expensive and the scanning angles are very limited. 
[0009] Antennas for in-door communication systems 
according to the state of the art are usually monopole 
antennas having an omni directional vertical polariza- 
tion, or they are based on different microstrip technolo- 
gies with planar assemblies. A typical product as it is 
known from the state of the art is for example shown in 
an advertising folder The Suhner planar antenna wire- 
less communication in the 1 ,7-2,5 GHz range" of Huber 
+ Suhner AG, Radio Transmission Department, Heri- 
sau, Switzerland. Said known 2,4 G H z (ISM band) pla- 
nar antenna as a linear and circular polarization. 
[001 0] Furthermore radio LAN an antennas for 5,8 
GHz (ISM band) have been proposed. Both proposed 
antennas have in common that their radiation zone is 
fixed, once the antennas are mechanically screwed or 
glowed to a base surface. However, due to the compli- 
cated propagation properties in in-door environments it 
is difficult to predict directly the optimum direction, and it 
can be desirable to transmit and radiate in some specific 
direction, e.g. to radiate in one time slot in one direction 
to a target user in the upper floor to communicate in 
another time slot with another user who is placed in one 
of the rooms in the neighborhood, which requires an 
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horizontal radiation pattern. 

[001 1 ] The object of the present application is to pro- 
vide for an antenna support structure particularly to 
support a plurality of planar antenna sub-systems. The 
preferred application of the proposed antenna support s 
structure lies in the field of in-door wireless transmission 
systems. 

[0012] The object of the invention is achieved by 
means of the features of claim 1 . 
[001 3] According to the present invention therefore an 10 
antenna support structure for at least three directional 
antenna sub-systems is proposed. The antenna sup- 
port structure thereby comprises at least four panels 
adapted to support respectively one of the antenna sub- 
systems. The panels include a main panel as well as at is 
least three secondary panels being placed respectively 
adjacent to the main panel. The secondary panels are 
attached by hinge means to the main panel. Thereby 
the secondary panels can be individually adjusted in a 
predetermined angle to the main panel. 20 
[0014] The main panel can be rotatable relatively to a 
base point of the antenna support structure. 
[001 5] The antenna sub-system can be preferably pla- 
nar antenna arrays. 

[0016] Furthermore electrical and/or mechanical 25 
adjustment means can be provided to adjust and fixed 
respectively the angle between one of the secondary 
panels and the main panel. 

[0017] An antenna control unit can be provided con- 
trolling the electrical adjustment means, the mechanical 30 
adjustment means can be used for a coarse positioning 
by the user. 

[0018] The main panel can be adapted to support an 
antenna sub-system, for example a planar antenna sub- 
system array. 

[0019] The main panel can have a triangular shape 
and one of the secondary panels can be respectively 
hinged to one of the sides of the main panel. 
[0020] The secondary panels can also have a triangu- 
lar shape. 

[0021] Alternatively the main panel can have an 
essentially rectangular shape. 
[0022] Furthermore mechanical and/or electrical rota- 
tion drive means for adjusting and fixing the rotation 
angle of the main panel relatively to the base point of 
the antenna support structure can be provided. 
[0023] The hinge means connecting respectively a 
secondary panel to the main panel can be adapted to 
provide for a transmission for electrical signal from the 
main panel each of the secondary panels. 
[0024] Antenna reflectors can be provided on the back 
side of at least the secondary panels. 
[0025] Furthermore according to the present invention 
wireless in-door communication network for high fre- 
quency bands is provided, wherein the wireless in-door 55 
communication network comprises a plurality of f.e. 
mobile terminals, each terminal being connected with 
an antenna system comprising an antenna support 



structure as set forth above. 

[0026] The present invention furthermore relates to 
the use of an antenna support structure as set forth 
above, wherein the antenna covers a frequency range 
of 5 to 6 GHz. 

[0027] The present invention and further characteris- 
tics and advantages thereof will now be explained by 
means of different embodiments of the present inven- 
tion and with reference to the annexed figures of the 
drawings. 



Fig. 1 



Fig. 2 



Fig. 3 



Fig. 4 



Fig. 5 



35 Fig. 6 



40 Fig. 7 



45 Fig. 8 



so Fig.9 



shows a cell of a wireless high frequency in- 
door communication system as a typical 
application scenario of the present invention, 

shows the general appearance in a view 
from above of an antenna support assembly 
having a pyramidal outlook according to a 
first embodiment of the invention, 

shows the general outlook in a view from 
above of an antenna support assembly 
according to a second embodiment of the 
present invention and having a tetrahedron 
shape, 

shows a side elevation view of an antenna 
support structure according to the present 
invention, 

shows a side elevation view of an antenna 
support structure according to another 
embodiment of the present invention, 

shows a schematic upper view of an antenna 
sub-system finding application in the present 
invention and having a plurality of dipoles 
projected in the same plane, 

shows a perspective view of a portion of the 
antenna sub-system finding application in 
the present invention and having two dipole 
elements, 

shows generally another printed antenna 
having two broadband dipoles and which 
finds its application in the present invention, 
and 

shows generally still another printed antenna 
having one broadband dipole and which find 
its application in the present invention. 



[0028] An wireless in-door transmission (communica- 
tion) system comprises a plurality, f.e. four or more 
antenna sub-systems which can be addressed sepa- 
rately in the way of classic antenna diversity systems 
(for example the highest RF signal field strength can be 
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i a criterion for switching from one of the antenna sub- 
systems to another). Furthermore according to the 
present invention small adaptive antennas (using addi- 
tional face shifters in the RF chain and RF combining 
circuits) or smart antennas (using baseband processing 
of the different channels and baseband combining) can 
be used, thereby providing for a small beam scan. 
Finally according to the present invention the users in 
the different directions can be accessed in different time 
slots or all of the users can be selected to be accessed 
in different directions in the same slot (e.g. the complete 
video program will be transmitted by means of the wire- 
less transmission system according to the present 
invention in the upper floor and the right room and front 
room of the apartment, which means, that the video pro- 
gram will not be radiated on the directionally). 

[0029] "Antenna subsystem" in the sense of the 
present invention can be defined as a system having a 
plurality of antenna elements, with one or more radia- 
tion elements with a plurality of polarizations and with or 
without electrical scanning means. An antenna subsys- 
tem can be as a typical example a planar antenna 
patch. 

[0030] Taking into account the above items it can be 
seen that the use of an omni-directional antenna as it is 
known from the state of the art would lead to a waste of 
the energy radiated and would furthermore increase 
unwanted multipath effects and result in higher defense 
(rejection) mechanisms. 

[0031] With reference to figures 2 to 5 different 
embodiments of an antenna support structure accord- 
ing to the present invention will now be explained. 
[0032] As can be seen from figure 2 an antenna sup- 
port structure according to the present invention com- 
prises a plurality of panels 3,4. A central main panel 3 is 
provided representing the static side of the antenna 
support assembly according to the present invention. In 
the embodiment of figure 2 the central main panel 3 of 
the antenna support structure has an essentially quad- 
ratic shape. On each peripheral side of the main panel 4 
respectively one movable secondary panel 4 is 
attached. The connection between respectively one of 
the plurality of secondary movable panels 4 and the 
main central panel 3 is effected by means of hinge or 
pivotal means 5. By means of the hinge means 5 the 
secondary panels 4 can assume an arbitrary angle rel- 
atively to the main panel 3. The angle between respec- 
tively one of the secondary panels 4 and the main panel 
3 can be adjusted and then be fixed. 
[0033] In the embodiment of figure 2 the secondary 
panels 4 have an essentially triangular shape, wherein 
the outer edge 15 of the triangular secondary panels 4 
can be cut off. As will be explained later with reference 
to figure 4 and 5 a rotation stub 1 4 can be attached to 
the main panel 3, wherein the rotation stub 14, which 
provides for a rotational degree of freedom of the main 
panel 3 and therefore of the whole antenna support 
structure, is fixed on a base structure of the antenna 



support structure 1, for example on a wall, a ceiling or 
the floor of a room. 

[0034] Figure 3 shows another embodiment of the 
present invention. As can be seen from figure 3, the 
5 essential difference between the embodiment of figure 

3 and figure 2 lies in the geometrical shape of the main 
panel 3. According to the embodiment of figure 3 the 
main panel 3 has a triangular shape and therefore three 
triangular secondary panels 4 are attached by hinge 

10 means 5 respectively to one side of the triangular main 
panel 3. 

[0035] In the embodiments of figure 2 respectively one 
directive (planar) antenna sub-system 2 is supported by 
a secondary panel 4. In figure 3 respectively one planar 
is antenna sub-system 2 is supported by a secondary 
panel 4, however, in the embodiment of figure 3 a planar 
antenna sub-system 2 is added to the upper surface of 
the main panel 3. 

[0036] Also in the case of the embodiment according 
20 to figure 3 the outer corners of the secondary panels 4 
can be cut off to reduce the outer dimensions of the 
antenna support structure. 

[0037] Figure 4 shows a side elevation view of an 
embodiment of the present invention. Two secondary 

25 panels 4 are shown which are attached by hinge means 
5 to the main panel 3. Respectively one planar antenna 
sub-system 2 is attached to the upper surface of 
respectively one of the secondary panels 4. The radia- 
tion lobes (beams) of the planar antenna sub-systems 2 

30 are designated with the reference signs 1 2. The angles 
between respectively one of the secondary panels 4 
and the central main panel 3 can be adjusted in the 
desired position and fixed by electrical adjustment 
means 7, which can be for example an electric motor 7. 

35 As an alternative or additionally mechanical adjustment 
means can be provided. 

[0038] Therefore the direction of the radiation lobes 
(beams) 12 of the directive antenna subsystems 2 can 
be orientated in any desired direction. On the backside 
40 of each of the secondary panels 3 and the main panel 4 
a reserved space 13 is provided for RF front and ampli- 
fiers and/or antenna reflectors and/or cables and con- 
nectors. 

[0039] The hinge means 5 can furthermore serve as 
45 transmission means for electrical communication, as for 
example baseband signals from the antenna sub-sys- 
tems 2, RF signals, basing voltage by means of plurality 
of transmission lines etc. between the front and amplifi- 
ers on the backside 13 of the secondary panels 4 and 
so the main panel 4 of the antenna support structure 1 . 
[0040] The positions (angles) of the secondary panels 

4 can therefore be mechanically and/or electrically 
adjusted and fixed in a desired position, which adjust- 
ment and fixation can be controlled automatically by an 

55 antenna control unit, which is represented as a CPU 8 in 
figure 4 and 5. The main panel 3 and therefore the 
entire antenna support structure is supported by a rota- 
tion stub 14, which supports on one of its ends the main 
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panel 3 and which is attached on the other one of its 
ends at the basepoint 6 of the antenna support structure 
for example to the wall of a room. The rotation stub 14 
can be rotated relatively to the basepoint 6 for example 
by means of an electric motor 9. Said electric motor 9 
can also be controlled by the antenna control unit (CPU) 
8. Therefore the entire antenna support structure can 
be rotated about the main axis of the rotation stub 14. 
The rotation (angle) of the entire antenna support struc- 
ture can therefore be mechanically and/or electrically 
adjusted and fixed in a desired position, which adjust- 
ment and fixation can be automatically controlled by the 
antenna control unit (CPU) 8. 

[0041] Figure 5 shows the embodiment of figure 4, 
wherein the angles between respectively one second- 
ary panel 4 and the main panel 3 have been adjusted 
and fixed in another way such as to provide for another 
antenna radiation pattern as it is defined by the direction 
of the lobes 1 2 of the planar antenna sub-systems 2 
respectively supported by one of the secondary panels 
4. 

[0042] In the following an antenna type will be 
explained which can be used preferably in connection 
with the present invention. The present invention, how- 
ever, is not limited to this kind of directive planar 
antenna. 

[0043] Figure 6 shows a schematic upper view of an 
antenna 102 with a projection of metal strip means 107 
and a plurality of dipole means 104 from a front face 102 
and a back face 103 of the dielectric substrate means 
101 in a common plane. In the antenna according to the 
present invention, the first elements 105 of the dipole 
means 104 are printed on the front face 102 of the die- 
lectric substrate means 101 and the second elements 
106 of the dipole means 104 are printed on the back 
face 1 03 of the dielectric substrate means 101. The first 
elements 105 are connected to each other with a first 
line 108 supported by the front face 102 for supplying 
signals to and from the first elements 105. The second 
elements 106 are coupled to each other with a second 
line 109 supported by the back face 103 for supplying 
signals to and from said second elements 106. 
[0044] In the example shown in figure 6, the first line 
108 and the second line 109 building the metal strip 
means 107 have a balanced microstrip structure and 
are connected to a waveguide transition element 112 
near the edge of the dipole antenna 102 to provide a 
transition between the balanced lines 108 and 109 to a 
waveguide supplying the signals to be radiated by the 
dipole means 104. The waveguide transition element 
112 consists of two parts connecting each of the lines 
108 and 109 to a waveguide. Each of the two parts of 
the waveguide transition element 1 12 comprises a plu- 
rality of teeth elements arranged perpendicular to the 
direction of the lines 108, 109 on the front face 102 and 
the back face 103, respectively. It is to be noted, that 
future commercial communication systems in micro- 
wave and millimeter wave ranges will be based on pla- 



nar technology, so that other kinds of transition 
elements will be needed. 

[0045] In figure 6,the first line 108 and the second line 
109 respectively printed on the front face 102 and the 

s back face 1 03 each split into two branches by means of 
a T-junction 1 15 located approximately in the middle of 
the dipole antenna. From the first T-junction 1 1 5 located 
approximately in the middle of the dipole antenna, suc- 
ceeding T-junctions 115 being respectively rectangular 

10 to each other split the first line 1 08 and the second line 
109 into a respective plurality of first line portions 113 
and second line portions 114. Each line portion 113 is 
connecting two adjacent T-junctions 1 1 5 and each sec- 
ond line portion 1 14 is also connecting two adjacent T- 

15 junctions 1 1 5. 

[0046] As can be seen from figure 6, the structure of 
the first and second line portions 1 13, 1 14 and the suc- 
ceeding T-junctions 115 is symmetrical for the two 
branches. Further on, respective adjacent first and sec- 

20 ond line portions 1 13 and 1 14 are rectangular to each 
other. After the last T-junctions 1 1 5, respective end por- 
tions of the first line 108 and the second line 109 lead 
into dipole means 104. Each dipole means 104 com- 
prises a first and a second element 105, 106 for radiat- 

25 ing and receiving electromagnetic signals transmitted 
by the first line 108 and the second line 109. The first 
elements 1 05 are printed onto the front face 1 02 of the 
dielectric substrate 101 and the second elements 106 
are printed onto the back face 103 of the dielectric sub- 

30 strate 101 . The first and the second elements 105, 106 
respectively extend generally perpendicular to the first 
or second line portion 1 1 3, 1 1 4 they are connected with. 
Further on, the first elements 105 are pointing in a first 
direction and the second elements 106 are pointing in a 

35 second direction which is opposite to that first direction, 
as can be seen from figure 6. 
[0047] The preferred shape of the first and the second 
elements 1 05 and 1 06 is a pentagonal shape. As can be 
further seen in figure 6, the first line portions 1 13 and 

40 the second line portions 114 between adjacent T-junc- 
tions 1 1 5 are tapered to provide an impedance transfor- 
mation in the succeeding T-junction located in direction 
to the dipole means 104. The first and second line por- 
tions 1 1 3, 1 1 4 are tapered, so that the width of each line 

45 portion 113, 114 increases towards that first and sec- 
ond elements. 

[0048] In figure 7, the schematic perspective view of a 
portion of the antenna shown in figure 6 having two 
dipoles is shown. The antenna comprises a substrate 

so 101 having a front face 102 and a back face 103. The 
first elements 105 are printed on the front face 102 and 
the second elements 106 are printed on the back face 
103. Also, the first lines 108 are printed on the front face 
102 and the second lines 109 are printed on the back 

55 face 103. In figure 7, only two dipole means 104 are 
shown, which are fed by first and second lines 1 08, 1 09. 
The T-junction 115 between the two shown dipole 
means 104 is fed by a first line portion 1 13 on the front 
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• face 1 02 and a second line portion 1 14 on the back face 
103. The first and the second line portion 1 13, 1 14 are 
tapered with an increasing width towards the dipole 
means 104. The tapering provides an impedance tran- 
sition from 100 a at the narrow part of the first and the 5 
second line portion 1 13, 1 1 4 to 50 CI at the large part of 
the first and the second line portion 113, 114. At the T- 
junction the first and second line portion 113, 114 are 
split into the not-tapered end portions of the first and the 
second line 108, 109 leading to the dipole means 104. 10 
The low loss material 111 between the dielectric sub- 
strate 101 and the reflector means 110 is chosen to 
have minimum losses and a dielectric constant less 
than 1.2. 

[0049] In the shown example, the low loss material 15 
111 is a supporting structure supporting said reflector 
means 1 1 0 and said dielectric substrate on its back face 
103. In other embodiments, the loss material 111 can 
be air, so that a free space exists between the dielectric 
substrate 101 and the reflector means 110. Advanta- 20 
geously, the low loss material is a polyurethane foam. 
However, the low loss material can be any other mate- 
rial with a dielectric constant less than 1.2. By a varia- 
tion of the low loss material 111 the thickness of the 
antenna can be influenced. In figure 7, dashed lines are 25 
used to show the second element 106 and the second 
line 109 being printed on the back face 103 of the die- 
lectric substrate 1 . 

[0050] Fig. 8 shows another printed planar antenna 
which can find application along with the present inven- 30 
tion. Fig. 8 shows an antenna sub-system having two 
broadband dipoles 22, 22' and 23, 23', respectively. The 
antenna sub-system as shown in Fig. 8 can cover a fre- 
quency range from 5 to 6 GHz for example. As has 
already been explained above, the printed antenna is 35 
fed by means of a balanced micro strip taper 21. Fur- 
thermore, a reflector plane 20 made from a metallic 
material is provided. 

[0051 ] Fig. 9 shows another printed antenna solution 
which can find its application along with the present 40 
invention. The antenna shown in Fig. 9 is an antenna 
sub-system having one broadband dipole 22, 22' and 
covers preferably the interesting frequency range from 5 
to 6 GHz (ISM band). 

[0052] In the embodiments for an antenna as shown 45 
in Fig. 8 and Fig. 9 one pole of the dipoles 22, 22* and 
23, 23', respectively, is printed on the front side and the 
respective other pole is printed on the backside. 
[0053] The antenna support structure according to the 
present invention therefore fulfills the requirements as so 
set forth in the introductory portion of the description. 
The flexibility and the end user oriented approach 
makes the invention advantageous compared to 
antenna support structure concepts according to the 
state of the art. The particular advantage of the present ss 
invention is the capability to choose the antenna radia- 
tion direction by simply mechanically or electrically/elec- 
tronically adjusting and optimizing the available 



transmission resources based on the environment con- 
ditions, as for example the outlook of the area to be cov- 
ered, wherein the possibility of an optimization also for 
upper and down floors is provided. 

[0054] As can be seen from figure 4 and figure 5 the 
body of the antenna support structure according to the 
present invention can be adjusted such as to built a 
cube, wherein the antenna sub-systems 2 are placed on 
four sides and therefore assuming an angle of 90 
degrees respectively to each other. 
[0055] Though the invention has been explained with 
reference comprising three or four secondary panels, it 
is to be understood that taking account the operation 
conditions of the corresponding antennas, a even 
higher number of secondary panels and antenna sub- 
systems can be of advantage. 

Claims 

1. Antenna support structure for at least three direc- 
tional antenna subsystems (2), the antenna support 
structure (1) comprising at least four panels (3,4) 
adapted to support respectively one of the antenna 
subsystems (2), the panels (3,4) including 

a main panel (3), 
- at least three secondary panels (4) respectively 
adjacent to the main panel (3), the secondary 
panels (4) being respectively attached by hinge 
means (5) to the main panel (3), such that the 
secondary panels (4) can be individually 
adjusted in a predetermined angle to the main 
panel (3). 

2. Antenna support structure according to claim 1 , 
characterized in that 

the main panel (3) is rotatable relatively to the base 
point (6) of the antenna support structure (1). 

3. Antenna support structure according to claim 1 or 
2, 

characterized in that 

the antenna subsystems are planar antenna arrays 
(2) having at least one patch. 

4. Antenna support structure according to anyone of 
the preceding claims, 

characterized by 

electrical and/or mechanical adjustment means (7) 
being adapted to adjust and fix respectively the 
angle between one of the secondary panels (4) and 
the main panel (3). 

5. Antenna support structure according to claim 4, 
characterized by 

an antenna control unit (8) controlling the electrical 
adjustment means (7). 
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6. Antenna support structure according to anyone of 
the preceding claims, 
characterized in that 

the main panel (3) is adapted to support an antenna 
subsystem (2). 5 



7. Antenna support structure according to anyone of 
the preceding claims 

characterized in that 

the main panel (3) has a triangular shape and one 10 
secondary panel (4) is respectively hinged to one of 
the sides of the main panel. 

8. Antenna support structure according to anyone of 
the preceding claims, is 
characterized in that 

the secondary panels (4) have a triangular shape. 



9. Antenna support structure according to anyone of 
claims 1 to 6, 20 
characterized in that 

the main panel (3) has an essentially rectangular 
shape. 



1 0. Antenna support structure according to anyone of 25 
the preceding claims, 
characterized by 

mechanical and/or electrical rotation drive means 
(9) for adjusting and fixing the rotation angle of the 
main panel (3) relatively to the base point (6) of the 30 
antenna support structure (1). 



11. Antenna support structure according to anyone of 
the preceding claims, 

characterized in that 35 
the hinge means (5) are adapted to provide for a 
transmission of electrical signals from the main 
panel (3) to each of the secondary panels (4). 



12. Antenna support structure according to anyone of 40 
the preceding claims, 
characterized by 

antenna reflectors (13) and/or space for RF circuitry 
on the back side of at least the secondary panels 

(4). 45 



13. Wireless indoor communication network, 

at least two terminals (11), each terminal (1 1) being 
connected with an antenna system comprising an 
antenna support structure (1) according to anyone so 
of the preceding claims. 



14 



Use of antenna support structure according to any- 
one of the preceding claims, for antennas covering 
a frequency range of 5 to 6 GHz. 55 



EP 0 936 693 A1 




Room One 



EP 0 936 693 A1 



Connection Edges between 
Moveable and Static Sides 
of the Antenna Support- 
Structure 



Static Side of the Antenna 
Support Structure 




Moveable 
Antenna 



Moveable Sides of the 
Antenna Support Structure 



Planar Antenna 2 




Planar Antenna 2 



Static Side of the Antenna - 
Support Structure 

5 

Connection Edges between 
Moveable ond Static Sides 
of the Antenna Support- 
Structure 

Planar Antenna 2 

Corners of the 

Moveable 
Sides can be cut 



EP 0 936 693 A1 




A 



2 



s 



12 



5 3 



k\\\\\\\NI 1 

4 

13 ; 




Y//A Y//A 



7 



V 

13 



14 




13 




9 



M 



6 



7777777, 



EP 0 936 693 A1 




EP 0 936 693 A1 

4 




EP 0 936 693 A1 




Front Side Print Back Side Print 



EP 0 936 693 A1 



Fig. 9 




Front Side Print 



Bock Side Print 



EP 0 936 693 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 10 2456 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



US 5 642 122 A (LOCKIE DOUGLAS GENE ET 
AL) 

* column 10, line 49 - column 12, line 2; 
figures 14-37 * 

US 4 380 013 A (SLYSH PAUL) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 097, no. 009, 30 September 1997 

& JP 09 118300 A (TOSHIBA CORP), 6 May 

1997, 

* abstract * 



1-6,9-14 



H0101/00 



7,8 



1-14 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



H01Q 



The present search report has been drawn up for all claims 



Place of search 



MUNICH 



Date of completion ot the search 

4 May 1998 



Examiner 



Vlllafuerte Abrego 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
0 : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
I : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



